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This article presents an architectural framework of an expert system (ES) in the social area 
domain and describes the design of the ES, using the shell Expert System for Text Animation 
(ESTA). The designed system is intended for the evaluation of quality of life (QL). The devel-
opment of ES for QL evaluation is a new information technology derived from artificial intel-
ligent research, using ESTA system with application in social area domain. The proposed ES 
contains knowledge about sets of factors (objective conditions and subjective perception) and 
indicators, which may be used to QL measure, as followings: equal protection of the law; 
freedom from discrimination; right to be treated equally without regard to gender, race, lan-
guage, religion, political beliefs, nationality, socioeconomic status and more; right to priva-
cy; freedom of thought; free choice of employment;  right to fair pay; equal pay for equal 
work;  right to vote; right to rest and leisure; right to education. The system is developed in 
the ESTA, which is Visual Prolog 7.3 Application. The knowledge for the ES will be acquired 
from domain experts, texts and other related sources. 
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Introduction 
In  recent  decades,  considerable  efforts 
have been made to create intellectual and ex-
pert programs simulating the professional ac-
tivity  of  a  man.  ESs  can  be  used  in  those 
fields of man’s activity or at such stages of 
data processing, where it is difficult to devel-
op and use a single algorithm for solving a 
complex  problem  or  where  one  has  to  use 
fuzzy data. 
In any social system, accumulation and inte-
gration of related knowledge and information 
from  many  diverse  sources  play  important 
role. Social specialists  and raw experiences 
are  the  common  sources  to  provide  infor-
mation that the different stakeholders require 
for evaluation of quality of life. Social spe-
cialists’  assistance  is  not  always  available 
when the need arises for their help. In recent 
years, tools, technologies and applications of 
information technologies have emerged as ef-
ficient and effective measures for the social 
area specialists. Integration of ES as a power-
ful tool for the stakeholders of social area has 
extensive potential. The main concern of the 
present study is the design of an ES for inter-
pretation of knowledge about way of living. 
The system background starts with the col-
lection  of  different  factors  and  indicators 
connecting to QL from social experts, econ-
omists  and  literature.  The  acquired 
knowledge is represented to an expert system 
in Prolog based expert system shell ESTA in 
order to the knowledge base to be developed. 
This  article  presents  the  conceptual  frame-
work of QL. The main goal of this research is 
to gather and integrate a lot of information 
for the social area in one place.  
 
2 Expert Systems in Social Area Domain 
The applications of ES are rapidly increasing. 
Such applications are very effective in situa-
tions when the domain expert is not readily 
available. In social area, the applications of 
ESs are mainly found in the fields as the dis-
ease  diagnosis,  the  diseases  prevention  and 
control,  teaching  and  education,  end  etc. 
Many domain specific ESs are being used at 
different levels.  
[20] concerns a class of computing applica-
tions, called ESs, which have evolved from 
the  field  of  artificial  intelligence.  ES  con-
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cepts,  potentials  and  implications  are  pre-
sented along with the issues involved in their 
development and use. A simple ES, written 
in BASIC, is included to illustrate the con-
cepts.  ES  offer  great  potential  for  assisting 
human service professionals in making com-
plex decisions. 
„Expert  consulting  systems  in  social  wel-
fare“: [21] describes the origins of ESs and 
their  characteristics,  explores  the  circum-
stances under which they might be useful in 
social work, and considers several issues and 
problems  in  their  application.  Although  the 
use of expert consulting systems for planning 
casework activities is emphasized, the ideas 
are applicable as well to other areas of social 
work. 
“Teaching Applications of Expert Systems“ 
[14]. Commercial ESs development shells for 
desk-top computers offers social work educa-
tors and trainers a tool for developing com-
puter based classroom and computer labora-
tory teaching applications. ESs can be used 
to develop knowledge based applications that 
provide tutorial support, give and score ex-
aminations,  automate  programmed  learning 
exercises,  and  teach  decision  making.  Fur-
ther, many shells are low in cos and have ex-
tensive  documentation.  They  are  easy  to 
learn thereby allowing teachers to create ap-
plications unique to their course needs. 
“Formalizing  the  Social  Expert's 
Knowledge“  [4]  This  ES  has  as  its 
knowledge base social knowledge and as its 
inference  engine  a  cognitive  model  of  the 
way  the  social  expert  uses  this  knowledge. 
The ES SKI uses the expert's knowledge of 
social knowledge to explicate implicit infor-
mation in the protocol and thereby diagnose 
and correct errors of explication in the novic-
es coding of the protocol. By employing SKI 
it is possible to increase the level of reliabil-
ity and replicability in the coded data without 
having the expert code each verbal protocol 
and without spending extensive time training 
the novice. This research is indicative of the 
way ESs and the findings in artificial intelli-
gence can be used in the social sciences. 
The main purpose of developing of all those 
systems is referring to improving the quality 
of life of people. 
 
3 Design of the Expert System for Evalua-
tion of Quality of Life 
The idea behind creating an ES is that it can 
enable  many  people  to  benefit  from  the 
knowledge  of  one  person  –  the  expert.  ES 
simulates  the  judgment  and  behavior  of  a 
human that has expert knowledge and expe-
rience in a particular field. In the design and 
development of this ES we are using the shell 
ESTA. ESTA has the explanation facilities of 
the questions in the knowledge base and for 
the  given  advice.  ESTA  contains  the  rules 
represented  in  its  own  syntax  for  its 
knowledge base. It consists of the inbuilt fa-
cilities  to  write  the  rules  that  build  the 
knowledge base. 
In ES development, the knowledge base de-
velopment  is  the  most  important  part.  The 
quality of an ES depends on knowledge base 
of the system. Knowledge base development 
with  the  help  of  domain  specific  expert  in 
this ES is to be developed with ESTA. The 
process of developing ES, using ESTA, is a 
multi-step process which aims at developing 
a domain specific knowledge base. The steps 
for developing knowledge base in this system 
are identification of the input problem, gain-
ing  knowledge  and  representation  of 
knowledge into the knowledge base. Here is 
presented  a  comprehensive  description  of 
each of them. The architecture of the ES is il-
lustrated in Figure 1. 
The architecture of a modern ES is based on 
the clear separation of a system of facts from 
the inference mechanism formed by two con-
stituent subsystems - the so called knowledge 
base and inferencing machine [17], [12]. 
The  process  of  developing  knowledge  base 
is:  
a) Identifying the input problem  
b) Gaining knowledge  
c) Representation of knowledge  
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Fig. 1. The ES architecture 
 
Identification of the Input Problem 
To develop an ES, first we need to identify 
the problem and understand the major char-
acteristics of the problem, which we have to 
solve in the ES. The input problem for our 
ES is diverse factors and indicators connect-
ing to social area domain for evaluation of 
QL.  
Since the Lisbon Strategy is considered as a 
partial  failure  and  the  global  recession  that 
got started in 2008 is still here, both of them 
have  triggered  the  understanding  for  new 
hallmarks for QL. In terms of the recovery 
from  recession  the  European  Commission 
has insisted of new interpretations in order to 
face augmentation of diverse dimensions of 
human well-being, going beyond the pursuit 
of the gross domestic product (GDP) growth.   
As held by the European Commission Com-
munication “GDP and beyond  – Measuring 
the progress in a changing world” [5], Mem-
ber States should improve and develop data 
and indicators in order to complement con-
ventional  analyses  of  economic  outputs.  In 
addition,  an  increasing  number  of  national 
and international initiatives have been work-
ing out with regard to a more detailed analy-
sis of economic and social progress.  For ex-
ample, in June 2007 the European Commis-
sion, the OECD, the Organization of Islamic 
Conference,  the  United  Nations  and  the 
World  Bank  organized  a  conference  on 
measuring the progress of society in the era 
of globalization [6]. Also, in 2008 the former 
French President appointed a commission of 
experts chaired by John Stiglitz with the end 
to  a  report  on  alternative  approaches  for 
measuring both subjective and objective di-
mensions  of  individual  well-being  [22].  
Lastly, in 2010, the United Nation also intro-
duced  new  measures  for  gender  inequality 
and for poverty.  
Some differences between the "old" and the 
"new" prospects on QL are considered, and it 
mostly  depends  on  the  constellations  in 
which  they  were  developed.  During  the 
1960s, the attention regarding quality of life 
was gravitated around the optimistic idea that 
social monitoring should have rested upon an 
important  instrument  for  modelling  the  re-
lentless progress of industrial societies in the 
age of abundance. On the contrary, the novel 
debate on the quality of life takes place in the 
current global economic recession marked by 
growing  inequality  and  insecurity.  That  is 
why the current crisis has remodelled the re-
newed interest in quality of life mainly in the 
direction of sustainability. In the new Europe 
2020 strategy amidst the others there is also 
the concept of sustainability - and especially 
environmental sustainability - which is addi-
tionally focused on the alleviation of poverty 
and  deep-seated  inequalities  in  a  political-
economic  context  characterized  by  cuts  in 
public  spending  and  services.  According  to 
this  view,  future  generations  should  not  be 
sacrificed in the name of the willingness for a 
better life here and now. This indicates a shift 
from a conceptualization of quality of life as 
a result of the implacable progress of civili-
zation to the idea of quality of life as a shared 
and balanced process. Also, it should take in-
to  account  the impact  of policy choices  on 
social and environmental spheres as well as 
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Fig. 2. Domains, affecting the QL 
 
The  current  model  (Figure  2)  is  based  on 
eight key domains. The first six of them ex-
amine objective conditions, the rest analyse 
subjective perception: 
  economic situation: The incomes distri-
bution and degree of privations are very 
diverse in the different parts of Europe. 
It is a very important problem, which is 
referring to building up of one homoge-
neous European society [8], [10]. 
Indicators: 
-  Equal protection of the law; 
-  Right to vote; 
-  Right  to  be  treated  equally  without 
regard to gender, race, language, reli-
gion, political beliefs, nationality, so-
cioeconomic status and more;   
-  Revenues from environmental taxes; 
-  Territorial  development  and  utiliza-
tion of land; 
-  Frequency of food shopping. 
  housing  and  environment:  Asset  estate 
status  shows  the  financial  power  and 
long-term  reliability.  Both  the  housing 
conditions  and  environment  are  im-
portant  equally  in  determining  the  QL 
[7], [13]. 
Indicators: 
-  Insufficient space; 
-  Moisture and leaks; 
-  Old windows and under; 
-  Phosphates and nitrates in the water; 
-  Generation of municipal garbage;  
-  Presence of smog.  
  employment, education and skills: Quali-
ty  jobs  are  essential  for  one  and  one's 
family in the battle with the poverty, and 
therefore they are important for the pro-
cess  of  socialization.  Creating  more 
quality jobs aiming amplifying the eco-
nomic  competitiveness  is  naturally  the 
main goal of the policy on employment 
in EU. Also a kind of policy that is built 
on gender equality and fosters an ongo-
ing process of learning during the whole 
life [8]. 
Indicators: 
-  Free education; 
-  Long life education; 
-  Pressure at work; 
-  Actual hours worked; 
-  Job uncertainty; 
-  Requirements for promotion; 
-  Duration of work; 
-  Right to fair pay; 
-  Equal pay for equal work; 
-  Freedom from discrimination; 
-  Freedom of thought;  
-  Free choice of employment.  
  structure of the household and family re-
lationships:  The  family  plays  an  irre-
placeable  role  in  terms  of  a  person  to 
feel secure, wealthy and beloved. There 
are different roles determined by the way 
in which men and women act in a certain 
household [11]. 
Indicators: 
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-  Support for household (paid, kinship, 
friendly, neighborhood); 
-  Good relations in the family; 
-  Presence of a partner; 
-  Income. 
  balance between work and life: Accord-
ing  to  Freud,  work  and  love  are  two 
main pillars  of the human identity, but 
they  have  split  somewhere  in  the  past. 
Besides, the family is determined implic-
itly  not  only  from  love  but  also  from 
work. Hence, there is in the family such 
correlation:  love  is  work  and  work  is 
love.  However,  when  you  are  paid  for 
your  work,  there  is  an  emotion.  In  the 
past, attempts were made to reconcile the 
family and paid work by means of gen-
der  division  of  labour,  but  today  this 
model is put into question not only by 
women  but  also  by  men.  As  a  result, 
there should be striving for a better bal-
ance between work and life, and based 
on exactly this new context [9]. 
Indicators: 
-  Social relationships; 
-  Children at home; 
-  Additional learning and training; 
-  Autonomy in work; 
-  Support  from  the  employer  for  bal-
ance of work – life. 
-  Right to privacy;   
-  Right to rest and leisure. 
  health and healthcare: Good health is not 
only  important  to  our  sense  of  well-
being, but also determines our ability to 
achieve our goals. Differences in health 
status  of  the  population  in  Europe  and 
the quality of health services should be 
subject  to  political  consideration  [8], 
[23]. 
Indicators: 
-  Free healthcare; 
-  Disease control and prevention; 
-  Regular immunization; 
-  Rehabilitation and socialization;  
-  Extent of free dental services.  
  urban subjective: Own assessment of the 
individual's QL situation is an important 
factor that can correct or provide more 
precise picture [1], [19]. 
Indicators: 
-  Current life satisfaction; 
-  People's optimism about their future; 
-  Expectations. 
  concepts  of  the  quality  of  the  society: 
QL can be compared with two criteria: 
how  attractive  for  a  living  is  a  society 
and the degree of trust that European cit-
izens have for each other and for their 
social and political institutions. The so-
cial differences are equally important as 
well [1], [2].  
Indicators: 
-  Trust in others; 
-  Assessing  the  quality  of  social  ser-
vices; 
-  Alienation in society; 
-  Despair; 
-  Uncertainty in their own communities 
(Tension in society). 
The input problem is structured for the sys-
tem and the expert module recognizes it as a 
pattern and forwards it for processing evalua-
tion of QL. 
 
Gaining  Knowledge  (Knowledge  Acquisi-
tion) 
Gaining  process  in  this  expert  system  will 
have the following modules - interactive ex-
pert module, knowledge formatting and co-
ordinating module for knowledge database.  
The domain specific expertise knowledge is 
acquired by social area experts in the interac-
tive expert module. The acquired knowledge 
is  analyzed  and  then  processed  to  obtain  a 
best  conclusion  for  the  problem.  Then  the 
knowledge is transferred to the information 
system experts to verify for converting into 
knowledge  formatting  module.  The  process 
is continued until the best conclusion for the 
problem is  obtained. After verification pro-
cess the knowledge is transferred into expert 
system program for formatting and represent-
ing the knowledge into the knowledge base. 
Thus, our knowledge acquisition process has 
been done through a series of interacting sub 
modules. It is integrated with the coordinat-
ing module for creating the knowledge data-
base until the best conclusion is obtained. Informatica Economică vol. 17, no. 3/2013    33 
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For our system, expert knowledge has been 
acquired  by  browsing  Internet  and  reading 
standard literatures, related to the social area 
domain.  WHO  (WHOQOL):  “Measuring 
Quality of Life” [23] defines quality of life as 
individuals’  perception  of  their  position  in 
life. [18], [13] are the papers about QL mod-
elling, where expert knowledge about input 
problem could be found. In the papers [15] 
and [16], most of the common problems re-
lated to the QL are described. It is useful for 
the  acquisition  of  knowledge  about  QL  for 
this ES.  
 
Representation of Knowledge 
Knowledge representation is the last phase of 
the knowledge base development. In the rep-
resentation  of  knowledge  into  knowledge 
base,  the  knowledge  acquired  from 
knowledge acquisition process is represented 
into  structured  form.  There  are  many  ap-
proaches for representing knowledge into the 
knowledge base. Such representation in ES-
TA is the rule based representation in logical 
paradigm  of  simple  IF  -  THEN  rules  in 
backward or forward chaining. Rules consist 
of two parts: a premise (IF) and an inference 
(THEN),  with  each  of  them  consisting,  in 
turn,  of  a  combination  of  statements  of  a 
lower detailed level.  
In general, an ES is, typically, composed of 
two major components, the Knowledge base 
and the ES shell. Some scientists believe that 
such a division is quite evolutionary [12], be-
cause the knowledge is a qualitatively new 
form of information and is different from the 
data used in the traditional programming. In 
fact, knowledge is one of the possible types 
of the data and that the dialogue program for 
data  processing,  the  so  called  inferencing 
machine, is the implementation of the deduc-
tive algorithms. 
 
Expert System → Shell (ESTA) + 
Knowledge Base 
 
The knowledge base is a collection of rules 
encoded as metadata in a file system, or more 
often  in  a  relational  database.  An  essential 
feature of the expert system is its ability to 
complement  the  data  base  with  new  infor-
mation obtained from experts in the process 
of their dialogue. First, the necessity of com-
plementing  the  knowledge  base  with  new 
facts is analyzed; i.e., it is checked whether 
the fact to be introduced into the knowledge 
base is really new and whether it is consistent 
with the other facts of the base. The subsys-
tem  of  explanations  provides  the  dialogue 
with a user. The main goal of this subsystem 
is to make the performance of the program 
understandable to the user.   
The  expert  system  shell  is  a  problem-
independent component housing facilities for 
creating,  editing,  and  executing  rules.  The 
shell  portion  includes  software  modules 
whose purpose is to: process requests for ser-
vice from system users; support the creation 
and modification of business rules; translate 
business rules into machine-readable forms; 
execute  business  rules;  provide  low-level 
support to ES components. 
 
User (Client) Interface 
The user (client) interface processes requests 
for service from system-users and from ap-
plication layer components.  Client interface 
logic routes these requests to an appropriate 
shell program unit. For example, when a sub-
ject matter expert wishes to create or edit a 
rule, they use the client interface to dispatch 
the knowledge base editor. Other service re-
quests might schedule a rule, or a group of 
rules, for execution by the rule engine.  
 
4 Conclusions 
We are in the process of development of an 
expert  system,  which  will  be  developed  in 
ESTA Application. It is designed for assist-
ing in the interpretation of quality of life and 
providing  the  assessment  for  social  life.  In 
this article is presented the architecture and 
design of an expert system for evaluation of 
quality of life.  
Such system is mainly useful for those users 
who  are  not  specialists  in  social  area  and 
could not count on that kind of type of spe-
cialists in their research work for supporting 
them in solving problems in the field of in-
terpretation of quality of life. 34      Informatica Economică vol. 17, no. 3/2013 
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The  presented  architecture  is  an  integrated 
system with interactive user interface, control 
and coordinating units, expert system shells, 
and  structured  knowledge  representations. 
The  design  of  this  expert  system  considers 
the dynamic structuring of knowledge repre-
sentations and rule applier. 
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